[ Downloaded from rap.sanru.ac.ir on 2025-12-07 ]

-~

WY WA s ¥+ 0jlads [e23jl o ool Clidgs (slouing sy

” & 2 st AJLED"

(s 9 Ol (Swij sojlw (5 ta w sl (g3l e
Olp) pluidd sgls ;o (6,50l o (Lo wdgi

E g dowodpw o a5 80131 gl 5 3L 8 ¢ gle,d 56,08 ilaas
(mghaderi@yu.ac.ir : Jggue ol gi) ¢l pl zawl zowb o5ty ol pole 09,5 lutilsy -
ol csesly oSy ¢ 55l 0aSiils o155 Mol 5 (S5 ggomiily -

Al el o9 pla oKl ¢(5,0l88" 09,8 okl =¥
Ol gl gl oSl eloizl psle 09 lalinl ¥
WAV t oy fo)b WARAY/VY sl s o)l

10+ b WYY i

6ol b ilio 5 55,9LS pole oS>
ol A5 Sleuingy

oS>

JB Silidgss Lawgd mallians job &2 L juiie (2] 9 2,03 3929 ey (S it Sl Sl ;L8 Ly SY3Lae (55lw e y
S0k g (Mo g5 (sMg iy (S sojlw (g Ld L Sl (Gilwse GiRgG (l I Bud A (5 S 010
Olho Jy 5y bl ol 91 g0 Bojlw ol swiad hSuid Olao (Jy1 (wi5,0 51 03l U ! cpliida (g i (gLl
e 9 a2 o Wy Olho £ wgi Gledy (S jlw oiad ST U (g, 9 il Aol (luly oyl o
555 03l 0BT (59 s Job g A5 )5 jee Job Slho 5 sdi ()l (S 05w o XBIJSULS o) e
Olio 518G 2 ()l Gos; )l ((Seiij oWl yly (ballie (o N g (o ST (Sl e 390 aidg 550k Gl
Sol jdlpaldy 593 0w veve dlani joliin ] (5150 o @loxil GIBBS3FI0 4381055 b g (g5 (g 31 00Ww!l b WL > oud 483
L g y57%0 il yly (W) 51 0oLkl b dalsl 5 ol Blo Jdod g 4500 51 aidgur (095 (lgisdy (il digei Ove v o
3L Olio )l s, 51 o3kl U (SEM) (g ld e C¥alee (gilwlae 31 cospde Jio € SMARTPLS ,l33l0 55 51 o3l
(ohl) RSY (w (iigp WY (2 W el Wy Olio (§ Ity e ST Sl esliw] b b sl s
9 [V /oY o[V 0 [TO #[0T ¢[00 +/TT Cwig W Lgég)g; o J}\’ 9 a5 D g J9“’ 4)b dujg) ‘U"‘l‘) alold
5,915 +/0Y g «/VE o[+ A o /YA o EN LY o [OF [TV iy & pdlie (pl Ghuo N Jue jl odliwl b g ¢/« )Y
o= Jgb —dS 3 s Jsb) /AN U (2 Wei- e W) —JAY I Clao (o o 351 (S0G (Snsod il
Gl )l Gbds)l (59; SEM e sladse (31 51 (S (RMSR)lowny (nSile auiyy (a3 Ll 392 yuile (595
il e 5l gy g Bl e il (595 e Wi ey ol (g & 31 (U il (ool siad Sl
Jols 03l (g5, SEM Juo (ljly orpme esdly audls o 1 adgi ojle (59, 5Bl ojlw ploj eb g il
SS90 Bl (nlply (Cuwl oo o3l (g (nl 53 5L gl Sl (oI pole )3 (Ll BT i D9u0 o0
02V 9 315 Pl planassie (gl Waa 059 Sy Ailgi 0 (A1 pgle GlaodId ;3 39290 (TSl L SEM (glw e
23 Wlgi o0 1y (63L5 (Srans,d 5 Llgw (g3l gl pole ol Singly o 12 wul jlowsay (gudgi glasaly oyfpre
aojlus o sl ZliSul o sze (Jolze g e alaly 4 dagi b g sialed sl cawlie 5 ciliBee (slaojlu dbul LI
bl (632, (B9 ety Sl 1) 6 Co ke

(sEM) UL O¥alae (g5l e (o lnidd o8 ()i o3l (3w (g 2 sulS slaojly

¢\L5A,,]93’ ul-?(‘-‘ o)‘L.o olos dAlwd dw O|93’u,o l) g5 0 doddo

[ DOR: 20.1001.1.22518622.1399.11.30.15.7 ]

[ DOI: 10.52547/rap.11.30.134 ]

Slao dles 558 eanaes T gyBule o | Llte ags
G2 depd b yle & Glgi e b Sgl My
oL ola g 0398 (oS Clas 55 &S dgad o)l gy g
g Sl Ygane 5 (V) aites Ji 3l S8 0 o
WS s 5o ol el 5 bl jlae gl Glgiea
P e O e g Slie ppimes (1)) Wed
bl & bl 5y 8l (Bygp ixie sasly g pgloge
Oty srelcaddoe (o)lBy 4 Al 0 ady Clis (sl
95 g Coto )3 dagi (olol )l (S Al )3 gl
Al Jlo o 5 9B o il 4 Gl ol B 4 o
S sbogls > (o g5 oL Vsese jolate ol sy
b 3l 5 S o g 2L 055 (o )8 (b)) 3590
2)9> Job ol oyl o 0 pr Slie xSl
ol g ol o sl 4 gl 2l b slajg) it

i «(55,5l8 Sl ©)lig oy ol (3] b

58 Lywly YoFAOSY ot )b b (g)b o8 mio dnlg VAAY-
Wl o bl jodS 3 pd Mg Gl Ng) 292 L
Wl sl 5 ool Sl dyluliel bl b Bas
PRoS O L plp Bl j5dS b Spo
AVl L))JI)J ULP )J)wd)mdu‘)wdsgb 5 c.).wl.ngo
L (1Y) ol Jlo 53 p)S kS ¥+ bl Loyl 53 9 )5k
9 poodd pbal Gilize (bingy @ls 4 a2y
ez 51wl beb ool & <8y Glye s
3 & Slio oot 5,8 5 adllas 3)50 55SbsS
Sx5055 ) > yulpw > 6y S simio o)l

1- Hidden Productive Construct

2- Hidden Reproductive Construct

3- Hidden Longivity Construct
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1- Hidden Variable

2- Structural Equation Modeling (SEM)
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Table 1. Pedigree structure of herd of Holstein cattle in Foka Industrial Livestock
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1- Age at First Calving(AFC)

2- Calving Interval(Cl)

3- Open Days(OD)
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Table 2. Descriptive statistics of production, reproduction and longevity constructs in Foka herd enterprise
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Table 4. Prediction of genetic components and parameters of the studied traits using single-trait animal model
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Figure 1. Representation of graphical fitted SEM in which reproduction construct (rpt) and production construct (pt)
have causal effect on longevity (ft)

Ol @) ElgyS Wl oy b b gaw 5 g pt
Sy oo (adlis jSie Byme o5 s o L (/40
Silwdre ) gyl il s Pt (Ssj ol ojle toxi
Sl a4 clMol pbxl o PY Gl L a8 0 aw (g
Dily gljlize ¥ 5 £ ol puwy Jde jl s pcuwlio

Ay e LY Jae gl |y gy

iz sloojlo 45 By SEM e orimdyigles ) IS5
ft (S5 ole ojle gy 4l Sopm 1Py Pt (S5
Olowbre (293 Ml oo im0 Lt 39551 1) (e 5]
RMSR jlaie) Juo caslio 3jlp pas 5| olis 399 Jae
yno s e oole 5l 455y 2yl (+/VFE L il
555 Olay ol 53S0l )3 (eSgn g5 o) PY
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3- Geodesic Distance 4- Normed Fit Index (NFI)
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Table 6. Fitted criteria for model 1 and its values
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Table 7. Fitted criteria for hidden genetic structures constructs and their values for model 1
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Table 9. Fitted criteria for hidden genetic structures and their values for model 2
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Abstract
In structural equation modeling, it is possible to create hidden variables that cannot be

directly measured by the researcher. The aim of this study was to model the structural equations
of hidden genetic constructs of production, reproduction and longevity of Holstein dairy cows in
Iran using breeding value of the traits that make up these constructs. Accordingly, the breeding
value of the traits of the age at first calving, calving interval and the open days made up the
hidden genetic construct of reproductive production; the adjusted milk, fat, and protein
Eroductlon traits formed the hidden genetic construct of the product and the lifetime traits in the
erd and the productive lifespan constituted the hidden genetic construct of longevity.
Estimation of single-trait and multi-trait animal model of genetic variance components,
breeding values of each of the above traits was performed using Bayesian method conducted in
GIBBS3F90 software. For this purpose, 500,000 rounds were performed and 50,000 initial
samples — as burnt-in were removed from analysis. Then, using the variance-based method
implemented in SMARTPLS software, 4 conceptual models of structural equation modelin
(SEM) were created using the breeding value of the mentioned traits. Using the single anima
model, the heritability of milk, fat and protein productions, age at first calving, calving interval,
open days, lifetime in herd and production lifespan were 0.36, 0.55, 0.56, and 0.0250, 0.24,
0.07, 0.07 and 0.011, and using the multi-animal model, these values were 0.21, 0.52, 0.42,
0.48, 0.38, and 08, 0.0, 0.74 and 0.51, respectively. The estimated genetic correlation between
the traits varied from -0.87 (milk production-fat production) to 0.98 (lifetime in herd and
?_roductlve lifespan). The report root means square residuals (RMSR) on different SEM models
itted to breeding values of the traits that made up the various structures showed that the best fit
was obtained when reproduction and production constructs had causative effect on longevity
construct. This type of modeling approach has been used for the first time in the animal sciences
which is rooted In social science researches. Therefore, adaptinngEM modeling assumptions to
the reality of animal sciences data can be a new field for breeding specialists, especially
managers of production farms, because researchers in breeding sciences can ask many questions
and hypotheses in the form of different constructs and create appropriate and establish a better
management for the breeding farm due to the significant causal relationship between the
extracted constructs.
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